
Ind.'..c.utio:n tmd 'i:'ecbnique r P.ldn G:raftinc; ,___ ____________________ _ 
A. It,. .. ~c:.:. ..:o covc:ro.0 0 of ~·u.: 6 • _ c~ ,., rod· ccc.: y y1·au:::w.. 
cl ,siu·o., obt .i11, CU:u lt>, ~ o' tir "UO ic too r at to ;''-'mi-'.:; 
.2lc.cc ov-ar .. r ,a at pr i' w.r.v op ~r ti o:n . 

::::f emit'_ Lio' s r or !.>rim1ry 
r, rn.; u.re, r'li't ?T1c1.y , 

1.. nra.i't o...' i. enn~:intd thicknc1:s, if bns is so,.\, ti..,,·uo. 
2. Pedunculat ,d f'_ap ( or pockot) ii' Jonos , .joints , t ndnns ., rent vNusols aro 
e:,::pore<l . 

B. Treat~ ,nt of' r;r1mula.ti:.. ..urfaco.. . ur:t'aco cLo •ld o br:>Uj-rl;; to lwnltt.y st :te by 
cleanly ca.re n. d 1·ese11re dr :.sil,~. Typo o_' raw sur:::' ·ice_s, al'rn::ii-,ns., burns, uleerti 
following alou~i-._;_n of sk:.n, carbu..T1clc, vari cooo reino, ntc . 

l. 1rafting; oi' ir.ter ... 1ouinte tl iclmcss nny be laid t.lirectly Ol:i ,;urf co or if t.ch 
deep 1"i':JCro.,is io present, it cr.ould ')o o.xciocd. and trnft la.id on heal thy t.i:rnue . 
2. 1'hir; spl::.t rnf'to., only lte. r:urfuce in to l>o evemtul:.l.lly excised n:r..d replaced 
by poduncultt:;:; tl flap. 
3 . Piuch or sr~r 11 d ~ep rnf't, only on 
homolytic :: :;ro. tococcal infecti.01rn . 

roa l!'!ft by cxc.i. nion of i:iicroo.i.:ro? .. 1i.lic 

c. -,rer, .ly di:-~octe, !.1'ens., elec+;ivo r;urror;-r , typo of ·re.± t. uncd .r.i) l k )end on: 'l)u::;e 
of dci'ecti, , roa to bf• ,co-.;or,.,d., · id co1 di t:. 011 ::;ur ~ :on :. oks to cor1·ect. 

1. ::e of dc:ft'c:t. 

2 . 

v • 

u . o~'t tier@: Any Jn.2t or flap ·· Ll t 1:e . 
'L . I' . .uon., tcndonu ., nm-...-cs nm' joints: A pe~unculvted flR·> is nh ·1 i..re(~ over 
J~'.l'.o o r;i.,rL1crturon . 

1r~~c to bo oovcrod . 
• :xpo~od to viC'W nd co::i:1 tic ppenro.r1cc i 1po ·tant. 

( 1) reo i\111-1.;L.:.c .noss ., an1 12 o! soft ticsuo · r dopch is n?t too e;.·a·It. 
(2) c 'U!.lculnL.Hl 1'lnp, · , .. hone, etc .. u::·u ox,,,oocc ,r i!' depth of' dP,"cct 

u:,t oc f L led. 
( !"'.) o" ~ ~.1 o-_ .!""O<li· · • 1 • 11 ft l " 1~ 11 ' · i - .1. -· ··.... .e · 1ci'.:l' cs"' ;,11 o ·en r ... .-1 o · . .1.roo u -Lll.lc ·-
tw"'s r ,i\, c.wor soi"!: ' .. ir;cue w:.. tl al o~t !13 ·ood co:.: .. ieti..o . esult . 

• :"l>OO d to . :·ic .;;ion. 
( 1) . TJO ~ u11-t·uc1:J ,,w , yo. excellent . 
( 2) na 'l; o.f i .tcrr.iodiRLc thic ~eos nlT,10cc s , oo o7til" soft t.:. .. s• e ~ 
( 3) ed• n:'culn4ted fl i, i!' ,.r,1.r. ·issue ,. i:, oced. 

c . ..:q,o~c,d l; .ei ht be r:n0• 
(1) ''"f't ur:e pedunc•.ilr,t0d flap , even ct.c11, this is not 100 ' 1 s,.1.tirft:.c-
l;ory on sole of fei·t. 

Conditi.or for whJ.ch diusecti n wan done . 
a . ' o oliove cor1trncture , ty ,G 01' trnft do)endr or. hase . 
h . J. o f'ill in uepth of ( ei'oc-cs, ui.,uall:,• ,,edm~culatod fla1,. 
o . no prepare b d :."'or nubse 1uo~1-.:. nervo, tondon, na bone repnir, · e unc llutod 
!"la· ro uir d to hrin in fatt~, subcutru: oous tis"'u<:i. 
d. To remove -cunor., type of ,:ra1~t deµendr. on defect left, 1mu on bi:ue of 
de/ect . 

1. !!(~ on loou :uuilY fro1:;. bat:c . 
a. ps own blood rnp~ ly. 
3 . rl c th ·:!'!rcr thl r: ore certain it is ::.1 t 1-e, ·he le Gr ndo"uu.toly 
it c ver"', t:10 mm, -the ,ore certain i ic -4-;o con r· ct. 
4 . Tho th:·~c'- r 'roe ·raft, th, I1Qro oritid'oc'..;or;y . 
s. c,,rt.ain r;;,ructur ·r,--'..;cn on:., n.Jrvcr, , ··lood vCGSl'IJ :c. on_ta, j:.iut::;-- re •' ·e f'at 

..>fl J _1 
g:r rt, 

1{: · ill n t, ~·up rt £rec 
ll IlOt: GUz)L ()X"''.: n o ·.mcul£i ,: 'lat' or a !'r.eo .i'ul 1- ',h": c1 'l'l 1 n· 
1 \l,:...tW. ly L· -·c w:lcs"' '.;· c • :.f0c-cion .:.. · ctivE: . 



• 
Indic tion nd technique or n·:.in r-raft.ing: - continued: 

7. Fim, even, resilient pressure is an abi:;oluto nocessi ty. Serum ana blood oollect 
beneath will separate graft from blood nupply; flaps must be su_?ported for oeven.l 
weeks to prevent venouo congestion. Presturo .u&t be evenly applied o.nd constant . 
Failure to r.minta .i.n pressure is the nore froquent oauae of: failure in the first few 
days after grafting . 
8. Exuberant :ranulation and fibrous basee ahould be ra"1oved to provi'2e good blood 
supply. 

!_echnique ot Skin Gr 1~ting 

Inter ediate thickness grart . 
l . Preparation of donor sito: 1ash with soap a.ud water and drape . 
2. Hold skin taut with hands. :f'lat blocks or wood, or Blair- Brown suction box. 
5. atch border to prevent skin rolling up into knife edge . 
4. Flat of blade kept ar;aintt skin ., desired thickness obtained by pressing down• 
ward 1th whole blade f'.nd not bo tilting. 
5. Judcinr; th.l.clc:rws ~ or ;:raft. 

a . Thin graft io nlmost trn:naparont., rolls and folds like 'et tisauo paper. 
b . Intormodia.te th"ckness graft ifl tranalucent or opaque , rolls rather ' tr.an 
folds . 

6 . Preparation of Recipient ,site. 
n . Soap and wat or ;repti:ration,--f irut ovor :rooipient area and then o-;rer donor 
area. 
b . If' area is crnnulation tissuo, it ti y bo ,:ell to sha'7o it oft or even ox-
cise "t.o a good vasculnr bt1oe. 

7 .. rancf.or sl;:in ovor rooipient a::on so that odgos of. ·,raft ovorlio edzes of de-
fect. 

a . suture ~raft in place with loose baatinE stitches of silk or horso hair . 
b . c,ut u- to base if defect is very large . 
c . Puncture graft v.i. th fine pointed lmi.i'e . 

B. Dreosin0 or graft . 
a . One or moro t hickness of vaaeline cauio o~enly applied . 
b. f,veral thicknesaes of saline noioten6d flat gauze roo!ded to surface. 
o. Large mou11t or flui'f eauze over entire area . 
d. Voluminous dressing of cotton · as"i:e or sea sponges if available . Band-
age snugly 'With stockinet or elastic bandag • 

9 . After Care . 
a . If surface s reas~nably clean do not di3turb for five to eight days . 
b. If secretion is expocted, first dre aing at ab~ut fourth day. 
c . Fir~t dre sing done carefully to avoid disturbing graft, sutures are r -
moved, ovarlapping skin excised, nd proasure re-applied, omittinr vaseline 

auza . toiston dreosing in contact wl th wound. 
d . Subsequent drt:llm:.inr, ove.ry oecond day ( oftener if nuoh sec;retion) w1d 
pre.a sure kept up f'or a oinimun of t ro wool;:o or as long; as loose surface peraistc . 
e . If .i:ruoh secretion is expooted, it is well to insert cathoters or Carrell 
tubes into first dressing to :::eep t; mu slightly moisten d by two hourly in-
stnllnti )n of normal oaline. 

10. r essin~ of donor oito. 
a . Cov,,.r nth several layora or vasel.i.:ne gauze. saline moistenod sponges 
and ovor this, a voluminoua pres"uro ciraosini;. 
b ., Do not dlstubb f r,r fourteen days or 1 on~or . 
o. lroa cbould h eo.l and recuire no further dressing after !'ourtao-n to eighteen. 
dayc . 



Technique of skin grafting - continued: 

B. Free i'ullf!thickness graft ., 
l . Prep ration of donor site with soa? and water. 
2. alee exact pattern of defect with crinoline or lead foil . 
3. Lay this pattern on co11or site a.nd outlino it by sc?'atehing about it with a 
shapp pointed knii'e . CAUTIOlh Do not stretch tho skin~ otherwif,ie, graft ·ill be 
too mall .. 
4. Removo pattern and cut graft, outline with sharp knife almost 'through eorium. 
5 . Dissect flap of skin free by o.xcisinc with a oharp knife at border between 
corium and subcutaneous tissues . 
6. !acistants must k op whole area flat· an<l taut at all times . 
'7 . ':'he donor area oho··l~ ho p1.mcta.ted and ere.y and the.re should bo no subcutaneous 
fat shov.i.ng. If fat ha b,on t ken up on graft , it Just be removed. a. Suture craft accura.toly into defect wi.th fine silk or horse hair J avoid purse• 
otrin,; effect . 
o'.. Graft should be punctured witl- a. fine poir:t,~d kn.i.f'e or Eagodorn noe!le to per ... 
mi t osoapo oi' seru.a. 

10. nrousinc or graft . 
a.Jt Savera.l thioknesses o.r .. ,a.t,eline ge.uie cut to exa.ot size and shape. 
b ~ several thickneoses of saline moistened gauze oolded carefully over graft • 

• 1 c . Volur1inous i'lu.i'f dressing bandaged 011 onugly. 
d. Splint is essential in praotioall y evory e&se. 

11 . ftor C re . 
th watch oa.refully to soe the.t resilient presm,tre is maintained. Do not 
dress for nine or ten days. First dreus5.ng, dhturb w. littlo as posaible 

nd To-apply pressure aa before . 
b . Suture aay be ·partially rern.ovod at first dressing and others at sub-
sequ0nt dressings . 
o . Dress every two or thrae days , de >Gnding on the charaotor of' healing. 
d . fr ssuro is uaintained for a ninimum of three weeks and until area bas 
e~tirely healed . 

o. Ped1mculatod flap . 
l . Establish aizo nd nake pattern of flap and choose a propriate donor sito. 

a . , Con.,.,ideration: 'rype of akin desired and comfort or patient on swinging 
flap . 

2. 1 ape pattern on donor area i:q such o.. way that rl&in blood supply is not inter-
f'orrod ·,1. th., 
3 . Outlino pattern on donor arPo. . 
4.. . Rai.sine; of !'lap; thj s P.'JJ.y bo a.one in one or several ote.ges . r.r flap is largt; 
and oo ditionn permit, the i'lap aLouibd be raised in General stages so· aa to in• 
sure o.d9quate blood uu ,0ly.. If an i~.nodfote trfl?lsi'or is nocas1.H1.r;y,. the pediole 
or tho .flap munt bo large and thick or several podioles mtmt be provided to in• 
sure t' .~.t the fl p ·dll survi e . 
5. Aftor flap has boen raised tor transfer , cover de£aet by suture or by skin 
grn.rt . 
6 . Trw:wfer fla.v to recipient ar a and suture octtra.tely to order ,. It is v-ell 
to raise the od os of rocipiont area. by undon:iining be:'ore suturing . 
7 . Dress raw surfaces of flap with vasalino gauze and cover the hole area widely 
with large pressure dreas.:.ng imd bo.udago snugly. 
e . Provide for imnobilizatic:m of parts during healing by placrter or splints . 
9 . After Care: Inspect frequently to be sure reseure is t1aintained . Do not dis• 
turb flap w1loss necessary for tiour or i'i ve da.ys . First dre ... sing on fourth or 
firth day. subsequent dressing every two or t1-:ree clays . Koep the ar a clean and 
treee of eecretion o.nd uainte.:i.n prcssur for threo 0%' four wee ·s. 

10. separation of' flap: Pedicle 38.Y bo divided in three weeks; four weeks if flpp 
ls very large. It's bast to d.ivide tho whole podicle rather than piece-1noal. 



Tochn.:..que of Bkin grat.'ting - con inued: 

·a~e every ajtempt to avoid oont9JT.dnati n fro granulation !urfaee bonoath 
!'la.. b e:...cisin!1' this first and then divide the pediele. suture fle.p down 
into place and apply proseure dre~sing. 

ll ·• Donor site coverod with apli t . .,.raft or by suture . 

Tendon Repair 

A. The suooostiful r po.ir o_ tendon injurie depends upon aseptic a.traumatio surgery. 
1. Gontle ha dlin of t' scues ,md absolute aoepsis at all tit:tea. l askin • 
2 . Avoid bruicin und orush·ng. Do not ;ick up tendons with hemoi.tats or rub 
thom with coarse cauze. 
s. Ves ols should be lie; ted with fine silk d li a.ture cut at tho knot . 
4. Bloouless field. 
5~ Adequate exposure. 
6. Frequent irrigation of wound with normal ualin to k ep tis ue oiote~ed and 
to wash out debris. 
7. Inotrumont ar· si,ple. no ~agets . Needles--fine cambric type. S'lk sutures 
of :a, l , 2. 4, lb. ten1ilo strength. Atraurnatic ~tures for .i'ino appositional 
sutures . 

B. Cohd.i ti:)n8 under nich primary N air is indicated. 
1. The prognoaic for primary healing of wound is good . 
2. Ti'e lioits nr not exceoded. 

a . '"'Xtensor tendons where oovorod by ratenon--not over four hours . 
b . Bh ath incloae tendons (nxoept volar surface of finger) not over thr e hours . 
c . Flexor tendons on finger not oyor tm, hours. 

3. ound not cont · nated from human so 1rcea. Take careful history t ascertain 
po"eible cor::taminanco. 

a. Rule out at start certain types of und, e, mouth bites, oper ting 
instrtir:lo.r v, autopsy lmives , etc . 
b: as · ·ound covered with a tori 1 dr ssing nt one 
c. Follo .:.ng possible oourcea or suoh bacteria: 

(1) Droplet contamLti tion fron numerous xwnation froi::i !'.i.rst-aid, 
onlookers# euarcencyyrnom inspection or ound, etc . 
(2) Soiled dre,~ines, unsteril dressing in trur.1enta. an lieaturcs. 
l.!l.D n and fin(·or:.s . 

( J) ound examinod d. thout proper s dnr;. 
(4j Vesaels clamped and ligated under poor condition . 
(6) Un~uoceswful rop ir olso here . 

4. :o antiaeotic h-u been put in nd. 
5. 1he elrface tissues are adoquato for coverabe• 
6. Th bones and jo nts aro not injured. 
7. 4 roper .f'a.cllities for repair are available . 
s . In ounda from high vel.oci ty projeotiles cmrgeon must conaiuer soca.lled (!on• 
cu,·sion df.l.J;lage to tien<lons. Tissues da.t'laged by high velocity projectiles evidence 
da.'lll& e f r away from area or evident gross injury. 'l'hi.s da.m&P.e may not c use 
neorosii. ; r o".-ided other conditir.r:is re r vorable; ho ·ever, t ndon (and nerve) 
tmture in cHch wounds prob bly not advisable for this reaeon. 
9. If cond:tions for primary repair do not obtain,treatllllDa the wound as aey 
otr.er o en wound, clonu if condi ti ens permit a.nd plan on oecondary repair und r 
more f vor blo oirc st noes. rit:ary outure of tondon in war wound is possibl 
when an injury is co:1po.r ble to civili ,ound., er;, lass and knife wound; ;hen 
injury is du to high v loci ty projectile, 1 ri ry cuture of t ..... dons nnd nerves 
is · n · ica.tod. 



' 

c. Dia. nos is: 

D. 

l . Do not pike around in th op n ·01.md loo;dne f r tendon onds in the e:-:a."!lin-
in1· room. 
2. ' c diar;nosis of di 'I ... • ied tendons fro, study of functions belo'IV site of injury. 
s. It iG eo ·enti l to know th o.nato y o .. the nre so t -t the surz Cl1 r.ill • 
knov , • t tendo. a h'-V been dividlod. 

Prep 
1. 

,. 
G e 

3 . 

t in tho oper tin. roo outli1 d in the Chapt r pn open 1ound. 
• · th o p d t r about ound firot . 

b . ot- u~, ·m.sh t .e'W:> md tmd _irrie; te it well . 
c. z;o as to llow le.r,c field above and bolo7 aite of rnund. 
a . ~th bloodless r· .1~ cecured b c.ns or bloo pro .. suro ppo.r tuc . 

"t rt ,ound cxcio.:.on. 
a . Jon r 1 principal of oun oxoi in. 
l). ondon mid nerve ti sua uit not bo sacrificed needles ly. 
o. Frayed ~endon ends should be trir.inea dmm to obtain good cress-section. 

Identi !'y ten dons an nerve .. 
a. Enlar;inc; incision r \ ·ally nood d nnd principal of enlarg · ng inois ion . 
Ext n cd wounti is. :me or both directions from ends of ound not by cut.ting 

<.:roos it t rig.at angles . lan tha.., sutur line do s not run along line of' 
tendon repair . ~ l flap 1ith .subcutaneous ' tissue to lie over site of re air. 
Avoid inois ion in Didline following skin creases as much as possible . 
b . Pirat identify the nerv t They · r gr y:oh yello and r.ior oft and 
va cular than tendon, e.nd tl lonr i pdin l striations ar e visible . The 
divid•d nervo ond h ws b ndle.s of ibers . ,'hen then rve are found , rapp 
them in co ton pled oto moi~tene<l ith physiologic .saline soluti n . 
o. Thon look f er the tei. ::.::::::.s . r>.e roximal stumps usually lie high up in 
th ound. Oft n best to oeek tho diatal stum~ first . 
d • • a aeon as tho ext·nt of damag& has been determined and n rves nnd tendons 
have been itkntif'ied, plw-: the o;>erative repair, oe ju:-t: l1at ill need be 
done and determ.:i.ne if' cituation permita . 
o. Thon r lon the blood p1·ousure cuff' and control bleeder . s oon as 
loading has b en ta~en c re of, tho cuff' is to b re•infla cd nnd repnir 

p rfon od. 1ho cuff is not deflated ar,a.in until aft r the re8sure drecs-
in., ia.o bo n opp liod. 
r. .ep ir tho t dons fir t .. suture should be of silk 0£ .four 
to ti vo lb • tensile atr n~h. T • appoo1 ion 1 uturoa shou_d be, much 
tinor, 000.000 or 0000,0000 phthal olo c silk s,a oc on small neodlos ( 
( trc.urw.tic) . 
c; . _·crves a.re B" ured ',ith fine trawi.at!o sutures 000.,000 or 0000.,0000 
oilk s~nilar t tho ones fort done a pos ·tional cutures . ,he sheath only 
should bo sutures, no ailk lo ld pasc through tho aubstonco 01' the nerve . 
h. Th und ~hold b accurately clone . 

(1) le l ace all tissues in proper rel ationalip . 
(2) Carei'ul closure of deep fascia with fine silk1 of superficial fasci 
ith fin allkJ of skin i t h horse hair or nilk. 

(3) Sutur ust not be GO tight as to le d to necre)~i • 
i . Dr ns the part i th a volUilino•1a resilient preosuro drossing. Tho dresm-
i11g ohould be >plied nd bnnd ged on before blood pressure cuff is released. 
j . The p rt is splintod to mai.ntain relaxation of -':he sutured tendon • 

(1) Two weeks ithout any otion . 
(2) th restrict du a. 
(3) r we k ith vory guarded ue • 

k. 6k:n outur ay uauall" be r moved bout he t ·elfth to the fourl.; enth 
day, ie, at first dr eaing. 



Tendor. ,r•pa.:r - cont:nued: 

Secondary Repnir . 
1. · ot,1oois i: go'Jc rovic.1, ~ .• o ·.nund h"aled by pri ry intonti n. 
2. ih .nth undort .. o necondary r .... p ·r. 

a. 1 t· o of ho l 1 ng. 
(1) ! wi 1out ro ction in 
(2) If' 'tl milk roaotion. 
( ::i) Ii' ther s fr .nl .. inf 

b. Condi 10' 01' roft t· a ;e . 

threo to ix ·ooks. 
a.it from si:t to ei ht vr .~ • 

ction, ,·:u 't ,, elve to eighteen , n ls. 

(l) · it mtil all indic tion ia gone, t e joi_ts are mo1>ilo and th 
suppl • 
the eit'e oi' ropa.ir i., cover d rith den e scar r plac the scar 
ed moula.t d !'lo.p. 

3 . o to on ·); chnique o .. ' secondar repe.ir •. 
a . ide ex oauro bove d b"low aits of. le~ion. 
b . Trace tendono from nor:rua.1 rcr;ion into sc o.r. 
c . It · oft ·n best to utart 'th di"t 1 ei:wr1t s. 
d. Isolate each ~tuup and be sure ~hat it glides freely. 

(1) If st . are adherent , friJe them by sharp 1is ection. 
( 2) I .. diste.l ntUi:lp is dherent and re uced to ... c 1·oplace it with 
tendon ,:raft . 

o. !fr oein; of utum2, r quir s ivision of ligru:i,nt • replaoe these with 
facoi 1 ,r rt • 
£ • D suro th t s<'ar ti tu .is removed fro t ndon bad. 
r; . rr a nunber or sutured tei:.d.:no lio to other. plo.c u; small f t •1.i.ft 
bout trim . 

• • "O ·on on T f'ts if' sntitlro.ctory end to end :idalxx ut ro cannot b done. 


